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A , 

Japanese Patent application Unexamined Publication No . 2000-51800 
[Scope of Claim] 

[Claim 1] A washing apparatus, characterized by comprising: 

a compressed air supply means for supplying compressed air; 
a water supply means for supplying water; 
a detergent supply means for supplying a detergent; and 
a washing gun connected to the compressed air supply means, 
the water supply means, and the detergent supply means, including 
a nozzle, in which a changeover is enabled between a state allowing 
the compressed air and the water to be mixed, thereby being jetted 
from the nozzle and a state allowing the compressed air and the 
detergent to be mixed, thereby being jetted from the nozzle, and 
characterized in that the nozzle of the washing gun is formed with 
a flat part with flexibility. 

[Claim 2] A washing apparatus according to claim 1, wherein the 
washing gun further canbe changed into a state allowing the compressed 
air alone to be jetted from the nozzle. 

[Claim 3] A washing apparatus according to claim 1 or 2, wherein 
the washing gun further can be changed into a state allowing the 
compressed air, the water, and the detergent to be mixed, thereby 
being j etted. 

[Claim 4] A washing apparatus according to any one of claims 1 to 
3, wherein the washing gun is provided with a guide tube outside 
the nozzle. 
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[Claim 5] A washing apparatus according to any one of claims 1 to 
4, wherein the compressed air supply means, the water supply means, 
and the detergent supply means are placed on a movable carriage. 

[Claim 6] A washing apparatus according to claim 5, wherein the 
water supply means has a water tank for storing the water, the 
detergent supply means has a detergent tank for storing the detergent, 
and the water tank and the detergent tank are disposed in parallel 
above the compressed air supply means on the carriage. 

[Detailed Description of the Invention] 

[0001] 

[Technical Field to which the Invention belongs] 

The present invention relates to a washing apparatus for 
carrying out washing by jetting a detergent and water to an object 
to be washed. 

[0002] 

[Prior Art] 

Awashing apparatus is used which carries out washingby j etting 
a detergent and water to an object to be washed such as an automobile, 
a motorcycle, a bicycle, or the like. In a conventional washing 
apparatus as described above, when a detergent and water are sprayed 
on an object to be washed, the detergent and water sent out with 
a pump are jetted from a nozzle as they are. 
[0003] 

[Problem to be solved by the Invention] 
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Incidentally, there has been a problem in that when a detergent 
to be used for removing dirt is sent out with a pump to be jetted 
from a nozzle as described above, the detergent cannot be foamed 
sufficiently and thus the dirt cannot be removed sufficiently unless 
a large amount of detergent is used. In addition, with respect to 
the water to be used for washing away the detergent, there has been 
a problem that when the water is sent out with a pump to be jetted 
from the nozzle, the detergent cannot be washed away sufficiently 
unless a large amount of water is used. 
[0004] 

Hence, an ob j ect of the present invention is to provide a washing 
apparatus that securely can remove dirt with a minimum amount of 
detergent and securely can wash away the detergent with a minimum 
amount of water. 
[0005] 

[Means for solving the Problem] 

In order to attain the above-mentioned object, a washing 
apparatus according to claim 1 of the present device is characterized 
by comprising : a compressed air supply means for supplying compressed 
air; a water supply means for supplying water; a detergent supply 
means for supplying a detergent; and a washing gun connected to 
the compressed air supply means, the water supply means, and the 
detergent supply means, including a nozzle, in which a changeover 
is enabled between a state allowing the compressed air and the water 



3 



to be mixed, thereby being j etted from the nozzle and a state allowing 
the compressed air and the detergent to be mixed, thereby being 
jetted from the nozzle, and is characterized in that the nozzle 
of the washing gun is formed with a flat part with flexibility. 



[0006] 



As a result of this, in jetting a detergent, when the washing 
gun is changed into the state allowing compressed air and a detergent 
to be mixed and then to be jetted from the nozzle, the detergent 
is mixed with the compressed air to be jetted in a foam form from 
the nozzle of the washing gun. During this jetting, with the force 
of the foam flowing through the nozzle, the nozzle makes a 
reciprocating motion on its jetting leading end side while allowing 
its flat part to bend in the flattened direction . This reciprocating 
motion of the nozzle allows the foam jetted from the nozzle to become 
finer foam in the air to reach an object to be washed. Furthermore, 
similarly in jetting water, when the washing gun is changed into 
the state allowing compressed air and water to be mixed and then 
to be jetted from the nozzle, the water is mixed with the compressed 
air to be jetted in a mist form from the nozzle of the washing gun. 
During this jetting, with the force of the water and compressed 
air flowing through the nozzle, the nozzle makes a reciprocating 
motion on its jetting leading end side while allowing its flat part 
to bend in the flattened direction. This reciprocating motion of 
the nozzle allows the water jetted from the nozzle to be changed 



into a finer mist form in the air to reach the object to be washed. 
[0007] 

A washing apparatus according to claim 2 of the present device 
is characterized in that, with regard to the washing apparatus 
according to claim 1, the washing gun further can be changed into 
a state allowing the compressed air alone to be jetted from the 
nozzle. 
[0008] 

As a result of this, when the washing gun is changed into the 
state allowing compressed air alone to be jetted from the nozzle, 
the compressed air is jetted from the nozzle of the washing gun. 
During this jetting, with the force of the compressed air flowing 
through the nozzle, the nozzle makes a reciprocating motion on its 
jetting leading end side while allowing its flat part to bend in 
the flattened direction. This reciprocating motion of the nozzle 
allows the compressed air to be jetted from the nozzle with a stronger 
jet force. 
[0009] 

A washing apparatus according to claim 3 of the present device 
is characterized in that, with regard to the washing apparatus 
according to claim 1 or 2, the washing gun further can be changed 
into a state allowing the compressed air , the water, and the detergent 
to be mixed and then to be jetted. 
[0010] 
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As a result of this, when the washing gun is changed into the 
state allowing compressed air, water, and a detergent to be mixed 
and then to be jetted, the detergent whose concentration is adjusted 
with the water is mixed with the compressed air to be jetted from 
the nozzle of the washing gun. 
[0011] 

A washing apparatus according to claim 4 of the present device 
is characterized in that, with regard to the washing apparatus 
according to any one of claims 1 to 3, the washing gun is provided 
with a guide tube outside the nozzle. 
[0012] 

As a result of this, when the nozzle makes a reciprocating 
motion on its jetting leading end side while allowing its flat part 
to bend in the flattened direction, the range of the reciprocating 
motion is determined by the guide tube. 
[0013] 

A washing apparatus according to claim 5 of the present device 
is characterized in that, with regard to the washing apparatus 
according to any one of claims 1 to 4, the compressed air supply 
means, the water supply means, and the detergent supply means are 
placed on the movable carriage. 
[0014] 

As described above, the compressed air supply means , the water 
supply means, and the detergent supply means are placed on a movable 
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carriage, so the location for washing can be changed easiiy by moving 
the carriage. 



[0015] 



A washing apparatus according to claim 6 of the present device 
is characterized in that, with regard to the washing apparatus 
according to claim 5, the water supply , eans has a water tank fQf 
storing the water, the detergent supply me ans has a detergent tank 
for storing the detergent, and the water tank and the detergent 
tank are disposed in parallel above the compressed air supply means 
on the carriage. 
[0016] 

As described above, the water tank and the detergent tank are 
disposed in parallel above the compressed air supply means on the 
carriage. Hence, the size of the whole can be reduced. 
[0017] 

[Embodiment Mode of the Invention) 

An embodiment of the present invention is described with 
reference to the drawings as follows. FIGS. 1 and 2 show a washing 
apparatus 11 according to this embodiment. This washing apparatus 
11 includes: an air compressor ,a compressed air supply means, a 
water supply means, and a detergent supply means) 12 for producing 
compressed air; a substantially cylindrical water tank ,a water 
supply means) 13 for storing water; a substantially cylindrical 
detergent tank (a detergent supplymeans) 14 for storing a detergent; 



a carriage 15 on which the air compressor 12, the water tank 13, 
and the detergent tank 14 are placed; and a washing gun 16 connected 
to the air compressor 12, the water tank 13, and the detergent tank 
14. 

[0018] 

The carriage 15 includes a frame 18, and a lower shelf part 
19 and an upper shelf part 20 that are attached to the frame 18. 
The frame 18 includes: three support parts 22, 23, and 24 that are 
parallel to each other; a holding part 26 for linking upper end 
portions of the support parts 22, 23, and 24; laterally extending 
parts 28 and 29 that are orthogonal to the support parts 22 and 
24 disposed on both sides and extend laterally from the lower portions 
of the support parts 22 and 24; a linking part 31 for linking the 
extending end portions of the laterally extending parts 28 and 29 
to each other; laterally extending parts 33 and 34 that are orthogonal 
to the support parts 22 and 24 disposed on both sides and extend 
laterally from the intermediate portions of the support parts 22 
and 24; and a linking part 36 for linking the extending end portions 
of the laterally extending parts 33 and 34 to each other. Portions 
of the support parts 22, 23, and 24 located on the holding part 
26 side with respect to the upper shelf part 20 are tilted partly 
in an opposite direction to the upper shelf part 20. 
[0019] 

The lower shelf part 19 is attached to the laterally extending 
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parts 28 and 29 and the linking part 31 so as to be orthogonal to 
and extend laterally from the support parts 22, 23, and 24. The 
upper shelf part 20 is attached to the laterally extending parts 
33 and 34 and the linking part 36 so as to be orthogonal to and 
extend laterally (on the same side as that on which the lower shelf 
part 19 is attached) from the support parts 22, 23, and 24. Rollers 
38 for moving the carriage 15 are supported rotatably in the lower 
part of the frame 18 on the support parts 22, 23, and 24 side in 
the state that the rotation axis is disposed in a direction in which 
the support parts 22, 23, and 24 are arranged. 
[0020] 

The air compressor 12 is attached onto the lower shelf part 
19 in the state that its longitudinal direction is parallel to the 
direction in which the support parts 22, 23, and 24 are arranged. 
The water tank 13 and the detergent tank 14 are disposed in parallel 
on the upper shelf part 20 (i.e. above the air compressor 12) in 
the state that the respective axial direction are parallel to the 
direction in which the support part 22 and the like extend and the 
direction in which they are arranged to each other is parallel to 
the direction in which the support parts 22, 23, and 24 are arranged. 
[0021] 

Specifically, the water tank 13 is fixed with a band 40, which 
is wound around part of the water tank 13 which is located on the 
opposite side to the support parts 22 and 23 and in which its both 



ends are attached to the support parts 22 and 23, in the state that 
the water tank 13 is placed on the upper shelf part 20 and is fitted 
between the support part 22 on one side thereof and the support 
part 23 in the middle. 
[0022] 

Further, the detergent tank 14 is fixed with a band 41, which 
is wound around part of the detergent tank 14 which is located on 
the opposite side to the support parts 23 and 24 and in which its 
both ends are fixed to the support parts 23 and 24, in the state 
that the water tank 14 is placed on the upper shelf part 20 and 
is fitted between the support part 24 on the other side thereof 
and the support part 23 in the middle. 
[0023] 

A pipe 43 for supplying compressed air from the air compressor 
12 is connected to a connection member 44 attached to an upper part 
of the water tank 13. A pipe 45 and a pipe 46 are connected to the 
connection member 44 . The pipe 4 5 is connected to a connection member 
47 attached to an upper part of the detergent tank 14, and the pipe 
4 6 to the washing gun 16. Note that the connection member 4 4 is 
provided with an opening/closing valve 44a for opening and closing 
the pipe 43, and the connection member 47 with an opening/closing 
valve 47a for opening and closing the pipe 45. 
[0024] 

Here, compressed air sent out from the air compressor 12 is 
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introduced into the water tank 13 through the pipe 43 and the 
connection member 44 and provides water stored inside the water 
tank 13 with a pressure for allowing the water to be sent out. The 
water sent out by the pressure of the compressed air is introduced 
to the washing gun 16 through a connection member 4 9 attached to 
an upper part of the water tank 13 and a pipe 50. Note that the 
connection member 49 is provided with an opening/closing valve 49a 
for opening and closing the pipe 50. 
[0025] 

In addition, compressed air sent out from the air compressor 
12 is introduced into the detergent tank 14 through the pipe 43, 
the connection member 44, the pipe 4 5, and the connection member 
4 7 attached to the upper part of the detergent tank 14 . The compressed 
air provides the detergent stored inside the detergent tank 14 with 
a pressure for allowing the detergent to be sent out. The detergent 
sent out by the pressure of the compressed air is introduced to 
the washing gun 16 through a connection member 52 attached to an 
upper part of the detergent tank 14 and a pipe 53. Note that the 
connection member 52 is provided with an opening/closing valve 52a 
for opening and closing the pipe 53. In addition, compressed air 
sent out from the air compressor 12 is introduced to the washing 
gun 16 through the pipe 43, the connection member 44, and the pipe 
46. 

[0026] 
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As shown in FIGS. 3 and 4, the washing gun 16 includes: a gun 
body 57 having a holding part 55 to be held by a worker and a lever 
56 provided swingably so as to be substantially parallel to the 
holding part 55; and a connection member 58 attached to the rear 
end portion of the holding part 55 . The washing gun 1 6 is configured 
so as to be held by a worker in the state that the lever 56 is arranged 
on the lower side and the holding part 55 is arranged on the upper 
side. The pipe 50 and the pipe 53 are connected to the connection 
member 58. The pipe 4 6 is connected to the upper part of the gun 
body 57 located on the opposite side to the lever 56. 
[0027] 

The three pipes 46, 50, and 53 are arranged so that they can 
communicate with a mixing chamber, which is not shown in the figures, 
inside the gun body 57. Here, the connection member 58 is provided 
with a control valve 58a that opens and closes the pipe 50 and can 
control its opening amount and a control valve 58b that opens and 
closes the pipe 53 and can control its opening amount. 
[0028] 

Further, the washing gun 16 is provided with a nozzle 59 whose 
inside is allowed to communicate with the mixing chamber, on the 
opposite side to the connection member 58 of the holding part 55. 
Note that the lever 56 makes a switch between the states permitting 
and interrupting the communication between the mixing chamber and 
the nozzle 59. Specifically, the lever 56 interrupts the 
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communication between the mixing chamber and the nozzle 59 in the 
state where the lever 56 is positioned apart from the holding part 

55 with an urging force of a spring that is not shown in the figures. 
On the other hand, the lever 56 permits the communication between 
the mixing chamber and the nozzle 59 in the state where the lever 

56 has been moved swingably to a position close to the holding part 
55 against the urging force of the spring that is not shown in the 
figures . 

[0029] 

As shown in FIG. 5, the nozzle 59 includes a tubular nozzle 
body 63 having a through hole 62 passing therethrough in the length 
direction and a weight part 64 provided on one end side of the nozzle 
body 63. 
[0030] 

The nozzle body 63 as a whole is formed integrally to have 
a substantially constant wall thickness with a flexible material 
such as, for example, nylon, polytetraf luoroethylene, polyurethane, 
or polypropylene . In its predetermined intermediate region, a flat 
part 66 having' a so-called flattened form is formed in which its 
width in one direction orthogonal to the length direction of the 
nozzle body 63 is set to be narrower than that in the direction 
orthogonal to the length direction and the one direction. In 
predetermined regions on both sides of the flat part 66, i.e. at 
both ends of the nozzle body 63, cylindrical parts 67 and 68 having 
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a cylindrical shape are formed, respectively. Note that the flat 
part 66 is in the flattened form even in the state where the nozzle 
body 63 is in a straight-line form in its length direction. The 
weight part 64 is formed of a cylindrical member inside of which 
the cylindrical part 67 located on one side of the nozzle body 63 
is fitted. The weight part 64 is made of an elastic material such 
as silicone or the like. 
[0031] 

An attaching part 69 is attached to the leading end of the 
gun body 57. The above-mentioned nozzle 59 is attached to the 
attaching part 69 with the cylindrical part 68 located on the opposite 
side to the weight part 64 fitted inside the attaching part 69. 
Note that the nozzle 59 is attached so that, for example, a flattened 
direction (a narrower width direction) in the flat part 66 is the 
left-right direction in the state that the holding part 55 is arranged 
on the upper side and the lever 56 is arranged on the lower side, 
and in this attached state, the rotation with respect to the nozzle 
body 63 is limited. 
[0032] 

On the nozzle 59 side of the washing gun 16, a tubular body 
71 is attached to cover the nozzle 59 by being screwed together 
with the washing gun 16 . This tubular body 71 is composed of a tapered 
tubular member 72 formed in a tapered form so as to have a smaller 
diameter on one end side and a larger diameter on the other end 
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side and a cylindrical guide tube 73 that is fixed inside the tapered 
tubular member 72 on its smaller-diameter side concentrically 
therewith. The tubular body 71 is attached to the gun body 57 by 
the smaller-diameter side of the tapered tubular member 72 . In this 
attached state, the guide tube 73 covers part of the nozzle 59 located 
on the gun body 57 side from the outside while being disposed 
substantially concentrically with the nozzle 59. Furthermore, in 
the attached state, the tapered tubular member 72 covers the nozzle 
59 over its entire length from the outside while being disposed 
substantially concentrically with the nozzle 59. 
[0033] 

According to the washing apparatus 11 with the configuration 
described above, when using it, initially all of the opening/closing 
valves 44a, 47a, 49a, and 52a of the connection members 44, 47, 
49, and 52 are opened and therewith the air compressor 12 is brought 
into a drive state. Subsequently, when the lever 56 of the washing 
gun 16 is pulled to the holding part 55 side in the state that the 
control valve 58b and the control valve 58a of the connection member 
58 are opened and closed, respectively, the washing gun 16 is brought 
into the state allowing compressed air and a detergent to be mixed 
and then to be jetted from the nozzle 59. 
[0034] 

In other words, in this state, the compressed air from the 
air compressor 12 is introduced into the mixing chamber of the washing 
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gun 16 and the detergent from the detergent tank 14 also is introduced 
into the mixing chamber of the washing gun 16. Thus, the compressed 
air and the detergent are mixed inside the mixing chamber and then 
are jetted from the nozzle 59 in a foam form. During this jetting, 
with the force of the foam flowing through the nozzle 59, the nozzle 
59 causes a high speed reciprocating motion (about 40 times/second) 
on its jetting leading end side while allowing its flat part 66 
to bend in the flattened direction. This high speed reciprocating 
motion of the nozzle 59 imparts a wave motion to the foam passing 
through the nozzle 59 to cause powerful impulse waves, whereby the 
foam in the powerful impulse wave form is jetted from the nozzle 
59. Hence, the foam jetted from the nozzle 59 becomes finer foam 
in the air to reach an object to be washed and is delivered into 
the deep part of the object to be washed with a strong force. 
[0035] 

Thus, since the detergent can be foamed sufficiently and finely 
and can be delivered into the deep part of the object to be washed 
with a strong force, dirt on the object to be washed can be removed 
securely with a minimum amount of detergent. Specifically, dirt 
can be removed with a detergent whose amount is about one twentieth 
the amount required before* 
[0036] 

On the other hand, when the lever 56 of the washing gun 16 
is pulled to the holding part 55 side in the state that the control 
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valves 58a and 58b of the connection member 58 are opened and closed, 
respectively, the washing gun 16 is changed into the state allowing 
compressed air and water to be mixed and then to be jetted from 
the nozzle 59. 
[0037] 

In other words, in this state, the compressed air from the 
air compressor 12 is introduced into the mixing chamber of the washing 
gun 16 and the water from the water tank 13 also is introduced into 
the mixing chamber of the washing gun 16. The compressed air and 
the water are mixed inside the mixing chamber and then are jetted 
from the nozzle 59 in a mist form. During this jetting, with the 
force of the water and compressed air flowing through the nozzle 
59, the nozzle 59 causes a high speed reciprocating motion (about 
40 times/second) on its jetting leading end side while allowing 
its flat part 66 to bend in the flattened direction. This high speed 
reciprocating motion of the nozzle 59 imparts a wave motion to the 
water passing through the nozzle 59 to cause powerful impulse waves, 
whereby the water in the powerful impulse wave form is jetted from 
the nozzle 59. Hence, the water jetted from the nozzle 59 becomes 
finer mists in the air to reach an object to be washed and is delivered 
into the deep part of the object to be washed with a strong force. 
[0038] 

Thus, since the water can be atomized sufficiently and finely 
and can be delivered into the deep part of the object to be washed 
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with a strong force, the detergent on the object to be washed can 
securely be washed away with a minimum amount of water . Specifically, 
the detergent can be removed with water whose amount is about one 
twentieth the amount required before. 
[0039] 

In addition, when the lever 56 of the washing gun 16 is pulled 
to the holding part 55 side in the state that both the control valves 
58a and 58b of the connection member 58 closed, the washing gun 
16 is changed into the state allowing compressed air alone to be 
jetted from the nozzle 59. In other words, in this state, only the 
compressed air from the air compressor 12 is introduced into the 
mixing chamber of the washing gun 16 to be jetted from the nozzle 
59 . During this j etting, with the force of the compressed air flowing 
through the nozzle 59, the nozzle 59 causes a high speed reciprocating 
motion (about 40 times/second) on its jetting leading end side while 
allowing its flat part 66 to bend in the flattened direction. This 
high speed reciprocating motion of the nozzle 59 imparts a wave 
motion to the compressed air passing through the nozzle 59 to cause 
powerful impulse waves, whereby the compressed air in the powerful 
impulse wave form is j etted from the nozzle 59 . Hence, the compressed 
air jetted from the nozzle 59 is delivered into the deep part of 
the object to be washed with a strong force. 
[0040] 

Thus, since the compressed air can be jetted from the nozzle 
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59 with a stronger jet force and can be delivered into the deep 
part of the object to be washed, water droplets and the like on 
the object to be washed can securely be blown away and thus the 
object to be washed can be dried promptly. 
[0041] 

Additionally, when the lever 56 of the washing gun 16 is pulled 
to the holding part 55 side in the state that both the control valves 
58a and 58b of the connection member 58 are opened, the washing 
gun 16 is changed into the state allowing compressed air, water, 
and a detergent to be mixed and then to be jetted from the nozzle 
59. In other words, in this state, the compressed air from the air 
compressor 12 is introduced into the mixing chamber of the washing 
gun 16 and the water from the water tank 13 also is introduced into 
the mixing chamber of the washing gun 16. In addition, the detergent 
from the detergent tank 14 is introduced into the mixing chamber 
of the washing gun 16. The compressed air, the water, and the 
detergent are mixed together inside the mixing chamber and then 
are jetted from the nozzle 59 in a foam form. During this jetting, 
with the force of the foam flowing through the nozzle 59, the nozzle 
59 causes a reciprocating motion on its jetting leading end side 
while allowing its flat part 66 to bend in the flattened direction. 
This reciprocating motion of the nozzle 59 allows the foam jetted 
from the nozzle 59 to become finer foam in the air to reach an object 
to be washed. 
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[0042] 

Thus, the detergent whose concentration is adjusted with the 
water is mixed with the compressed air to be jetted from the nozzle 
59 of the washing gun 16. Thus, the detergent can be jetted with 
its concentration adjusted by being mixed with the water. 
[0043] 

As described above, in the washing gun 16, the guide tube 73 
is provided outside the nozzle 59 substantially concentrically with 
the nozzle 59. Hence, when the nozzle 59 causes a reciprocating 
motion on its jetting leading end side while allowing its flat part 
66 to bend in the flattened direction, the range of the reciprocating 
motion is determined by the guide tube 73 . Thus, the range of j etting 
by the nozzle 59 can be set. 
[0044] 

In addition, the air compressor 12, the water tank 13, and 
the detergent tank 14 are placed on and fixed to the movable carriage 
15. Hence, by moving the carriage 15, the location for washing can 
be changed easily. Furthermore, the water tank 13 and the detergent 
tank 14 are disposed in parallel above the air compressor 12 on 
the carriage 15. Hence, the size of the whole can be reduced. 
[0045] 

Note that, in the above-mentioned embodiment, the description 
was directed to the case where the connection member 58 connected 
to the pipes 50 and 53 is attached to the rear end portion of the 
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holding part 55 and the pipe 4 6 is attached to the gun body 57 on 
its opposite side to the lever 56, as an example. However, the pipe 
46 may be attached to the rear end portion of the holding part 55 
and the connection member 58 connected to the pipes 50 and 53 may 
be attached to the gun body 57 on its opposite side to the lever 
56. 

[0046] 

[Effect of the Invention] 

As described above in' detail, according to the washing 
apparatus described in claim 1 of the present invention, in jetting 
a detergent, when the washing gun is changed into the state allowing 
compressed air and a detergent to be mixed and then to be jetted 
from the nozzle, the detergent is mixed with the compressed air 
to be jetted in a foam form from the nozzle of the washing gun. 
During this jetting, with the force of the foam flowing through 
the nozzle, the nozzle causes a reciprocating motion on its jetting 
leading end side while allowing its flat part to bend in the flattened 
direction. This reciprocating motion of the nozzle allows the foam 
jetted from the nozzle to become finer foam in the air, to thereby 
reach an object to be washed. Hence, since the detergent can be 
foamed sufficiently and finely, dirt on the object to be washed 
can be removed securely with a minimum amount of detergent. 
[0047] 

Furthermore, similarly in jetting water, when the washing gun 
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is changed into the state allowing compressed air and water to be 
mixed and then to be jetted from the nozzle, the water is mixed 
with the compressed air to be jetted in a mist form from the nozzle 
of the washing gun. During this jetting, with the force of the water 
and compressed air flowing through the nozzle, the nozzle causes 
a reciprocating motion on its jetting leading end side while allowing 
its flat part to bend in the flattened direction . This reciprocating 
motion of the nozzle allows the water jetted from the nozzle to 
be changed into a finer mist form in the air, to thereby reach the 
object to be washed. Hence, since the water can be atomized 
sufficiently and finely, the detergent on the object to be washed 
can securely be washed away with a minimum amount of water. 
[0048] 

According to the washing apparatus described in claim 2 of 
the present invention, when the washing gun is changed into the 
state allowing compressed air alone to be jetted from the nozzle, 
the compressed air is jetted from the nozzle of the washing gun. 
During this jetting, with the force of the compressed air flowing 
through the nozzle, the nozzle causes a reciprocating motion on 
its jetting leading end side while allowing its flat part to bend 
in the flattened direction . This reciprocating motion of the nozzle 
allows the compressed air to be j etted from the nozzle with a stronger 
jet force . Hence, since the compressed air is j etted from the nozzle 
with a stronger jet force, water droplets and the like on the object 
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to be washed can securely be blown away and thus the object to be 
washed can be dried promptly* 
[0049] 

According to the washing apparatus described in claim 3 of 
the present invention, when the washing gun is changed into the 
state allowing compressed air, water, and a detergent to be mixed 
and then to be jetted, the detergent whose concentration is adjusted 
with the water is mixed with the compressed air to be jetted from 
the nozzle of the washing gun. Hence, the detergent can be jetted 
with its concentration adjusted by being mixed with the water. 
[0050] 

According to the washing apparatus described in claim 4 of 
the present invention, when the nozzle causes a reciprocating motion 
on its jetting leading end side while allowing its flat part to 
bend in the flattened direction, the range of the reciprocating 
motion is determined by the guide tube. Hence, the range of jetting 
by the nozzle can be set. 
[0051] 

According to the washing apparatus described in claim 5 of 
the present invention, the compressed air supply means, the water 
supply means, and the detergent supply means are placed on the movable 
carriage. Hence, by moving the carriage, the location for washing 
can be changed easily. 
[0052] 
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According to the washing apparatus described in claim 6 of 
the present invention, the water tank and the detergent tank are 
disposed in parallel above the compressed air supply means on the 
carriage. Hence, the size of the whole can be reduced. 
[Brief Description of the Drawings] 

[FIG. 1] A front view showing an embodiment of a washing apparatus 
according to the present invention. 

[FIG. 2] A side view showing the embodiment of a washing apparatus 
according to the present invention. 

[FIG. 3] A side view showing a washing gun used for the embodiment 
of a washing apparatus according to the present invention with a 
part thereof shown by a sectional view. 

[ FIG . 4 ] A plan view showing the washing gun used for the embodiment 
of a washing apparatus according to the present invention with a 
part thereof shown by a sectional view. 

[FIG. 5] Diagrams showing a nozzle of the washing gun used for the 
embodiment of a washing apparatus according to the present invention : 
FIG. 5 (a) is a sectional side view; FIG. 5 (b) a sectional plan view; 
and FIG. 5(c) a sectional front view. 

[Description of Reference Numerals] 

11 washing apparatus 

12 air compressor 

13 water tank 

14 detergent tank 
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carriage 
washing gun 
nozzle 
flat part 
guide tube 
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